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Thermal driven cooling

m A little bit of theory
m How good are the systems?
m The challenge of parasitic loads with focus on heat rejection
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Theoretical maximum COP (coefficient Of Performance)

Cooling capacity
Energy used

COP =

Heat pump application COP, ,=COP +1

Mechanical COP o Teag
. ideal ,mechanical T T
driven ambient — ' cold
Therma| driven COPldeel thermal = Tcold *Tdrive _Tambient
drive Tambient _Tcold

CoP. — Cooling capacity cop
™ Thermal energy used °
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Theoretical maximum COP

Mechanical driven coolingmachine
Tcold Tambient
OF (OC) OF (OC) COP
37 (3) 82 (28) 11,0
48 (9) 82 (28) 14,8
59 (15) 82 (28) 22,2
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COPideal

Thermal driven coolingmachine at 82 °F (28 °C) ambient
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Mechanical <> thermal driven

m COP has a large impact on the amound of heat to be rejected (cooling
operation) or delivered as heat (heat pump). This can have a great impact on
the electrical power consumption.

pelectrical
3 kW qheat
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Elegtr|cal\\ Thermal \
driven - -
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How good are the systems

COP
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European demonstration systems
Thermal COP
4 Absorption
Double-Effect
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Parasitic load and the challenge in heat rejection

As stated the amount of electrical power needed for operating the auxilery equipment

can be expressed as _ _
Cooling capacity

Electrical energy used

Often the reduction in electrical consumption is the main argument when deciding to
use solar driven cooling and air conditioning.

Heat rejection is often the major contributor to the electrial consumption and can
accound for up to more that 50% of the total consumption.

The reasons are

m Large quantaties of heat has to be rejected > Large pumps + fans in cooling
tower/dry cooler

m In order to reach high cooling capacities low cooling water temperature and high
flow is needed

m  Often only the power consumption for the controlsystem and small internal pumpe
are included in data sheets
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Control strategy
The control stategy has a great impact on the power consumption
m Traditional control: Lowering the driving temperature
m Alternative strategy: Raise the heat rejection temperature.
Up to 50% reduction in power consumption has been seen!
90 T — 90 194 °F
Hot water - new control
80 T + 80
70 + + 70
S 60 + + 60
b
5 50 + + 50 122 °F
%;_ AQD + Cooling water - new control =+ 40
20 + + 20
, S I
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Fig. 4. External temperatures for a cloudy day in Berlin.
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Change in running conditions
Change of flow of driving hot water resulting in changing temperature chnage
(example: Adsorption machine):
4 possible reachable temperature difference (At K in average) )

by changing standard hot water volumetric flow
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Thank you

Lars Reinholdt
Ire@dti.dk
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